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Anne-Marie Hill, Tammy Hoffmann, Steven McPhail, Christopher Beer, Keith D. Hill, Sandra G. Brauer, and Terrence P. Haines This article is available at ResearchOnline@ND: https://researchonline.nd.edu.au/physiotherapy_article /16 Objectives To identify factors that are associated with older patients' engagement in exercise in the 6 months following hospital discharge.
Design
A prospective observational study using qualitative and quantitative evaluation.
Setting
Follow up of hospital patients in their home setting after discharge from a metropolitan general hospital.
Participants
Participants (n=343) were older patients (mean age79.4±8.5 years) discharged from medical, surgical and rehabilitation wards and followed up for 6 months after discharge.
Interventions
Not applicable.
Main outcome measures allowed the research assistants to clarify the type of exercise program reported. Participants 114 with cognitive impairment were able to be assisted by their support person or carer to respond 115 to the discharge survey and telephone survey, and research assistants clarified participants' 116 responses with their support person if required. After completing the final survey, participants 117 were given information about local falls prevention programs and if required, assistance to 118 contact the relevant program providers. Baseline characteristics of participants were analyzed using descriptive statistics. 123 Associations between independent and dependent variables were explored using univariable 124 logistic regression analyses. The dependent variable was whether the participant had engaged 125 in exercise following discharge. The analysis considered two definitions for engagement in 126 exercise. The first was whether participants had commenced and sustained engagement in 127 exercise for the 6 months following discharge. The second was whether participants had 128 commenced but not sustained their engagement in exercise in the 6 months following 129 discharge. Univariable regression analyses were conducted for these two dependent variables.
130
The independent variables were participants' demographic characteristics, such as age and 131 diagnosis, participants' attitudes and beliefs about falls such as their self -perceived risk of 132 falls and self efficacy to reduce their falls risk, and whether participants recalled that a health 133 professional had recommended that they engage in exercise. A multiple regression model that 134 adjusted for each participants' time in the study after discharge was then constructed using a 135 model building process described by Hosmer and Lemeshow. 35 Independent variables with an 136 association below a pre-determined criteria (P=0.25) were entered into the preliminary 137 multivariable model. A backwards stepwise procedure was then used to reduce the number of predictors within the multivariable model until all remaining predictors had associations with 139 P<0.05. The preliminary model was tested for goodness of fit using Chi square statistic and 140 finally all borderline variables were added back into the model to check for significance. The Data obtained from survey items that required verbatim responses were coded using 149 qualitative description, 36 whereby the data were presented using quantitative summary 150 (number and percentages) combined with qualitative description of participants' responses.
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The principal investigator separated verbatim responses with multiple themes into individual 152 response items and coded items using the direct wording of the response to group similar 153 emerging themes into categories. 37 Categories were labeled according to how the responses 154 conceptualized the barriers that prevented participants' engagement in exercise and responses 155 within each category were broken down into smaller concepts. Categories and concepts were 156 reviewed by two other investigators before final labeling. Finally data were re-examined by Results 164 165 There were 350 participants enrolled in the RCT at the study site. Of these 350, 6
166 participants died and one withdrew in hospital leaving 343 participants in the discharge 167 cohort. Participants' characteristics are presented in table 1. There were 90 (26.2%) 168 participants who were classified as having cognitive impairment based on scoring less than 8 169 out of 10 on the SPMSQ. 33 The research assistants interviewed 333 (97.1%) of the 170 participants at discharge to administer the survey. Ten participants were unable to be 171 interviewed because of earlier than anticipated discharge from hospital. During the 6 month were significantly more likely to be engaging in exercise if they were living with a partner, 186 recalled the physiotherapist recommending that they do exercise and perceived at discharge 187 that they could sustain a serious injury if they fell. Participants were significantly less likely to be engaging in exercise if they lived alone or could not recall that a health professional, 189 such as a physiotherapist or doctor had recommended that they engage in exercise. There was 190 no significant association between participants' age, gender, medical diagnosis, education, 191 visual impairment, cognition, mood or use of a walking aid at discharge, falling in hospital 192 and participants' engagement in exercise. There was no association between group allocation in the RCT and engagement in exercise 211 programs after discharge, indicating that the falls prevention inpatient education intervention 212 was unlikely to be associated with engagement in exercise following discharge.
There were 188 (61.6%) participants who responded that they were not at present engaging in 215 exercise and of these 168 (89.4%) responded to the survey item that asked them to identify 216 one or more self -perceived barriers to engaging in exercise. This included 46 of the 54 217 participants who reported that they had commenced but not sustained their engagement in Only 35% of participants surveyed reported participating in an exercise program following 232 discharge. This contrasts with evidence that older patients are at increased risk of falls during 233 this period 1, 2 and that exercise improves function and reduces falls in older populations. [9] [10] [11] 234 Exercise programs most often consisted of one formal session per week which is below the 235 levels recommended to improve and maintain health in older adults. 10, 11 Although 38 236 (12.4%) participants reported that they engaged in other physical activity, such as walking or 237 housework, these physical activities alone also do not meet the levels recommended for older 238 adults 10, 11 and there is evidence that walking programs alone may increase the risk of falls. 38 
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About one third of participants engaged in exercise were attending a group and over half 240 were completing a home program. These findings confirm that older patients may require 241 choice of programs after discharge, 17 such as group exercise which includes social support 17, 242 39 or a home program which may also be appealing. 15, 19 A large community survey found that 243 while 36% of older people were willing to do home exercises only 22% were willing to 244 attend a group program 19 and a study that prescribed falls prevention exercises reported that 245 completing home based exercises resulted in increased adherence and reduced drop out when 246 compared to a centre based program. 40 This is the first study to the authors' knowledge to examine older patients' beliefs about the 249 risk of falling and their engagement in exercise in the post discharge period. Responses 250 identified that 88% of participants agreed that a fall could result in a serious injury but only 251 53% agreed that they personally could sustain a serious injury from a fall. This was 252 noteworthy because the analysis indicated that only participants who believed that they were 253 at risk of serious injury were significantly likely to be engaging in exercise. Over three-254 quarters of participants agreed that older people were at risk of falls following discharge but 255 only 37% thought that they were personally at risk and even personal awareness of risk did 256 not predict engagement in exercise. These two results support the premise of the HBM which 257 postulates that even when people are aware of the risk to health, they need to perceive that the 258 threat to their health is serious enough to warrant behavior change. 27 These findings are also 259 supported by studies conducted in community populations which have reported that older 260 people were aware of falls prevention messages but viewed the information as not personally 261 relevant and rated their own personal risk of falls as low. 16, 41 
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Participants who lived at home with a partner were significantly more likely to be engaging 264 in exercise and those who reported that they had been recommended to do exercise by the 265 hospital physiotherapist were nearly twice as likely to be engaging in exercise following 266 discharge. A previous study conducted in a falls clinic reported that low adherence to 267 prescribed exercises was associated with living alone. 42 Other studies have identified that 268 older peoples' engagement in exercise is improved with support and peer encouragement 39, 43, 269 44 and that recommendations by a health professional are associated with uptake of 270 exercise. 19, 43 These findings may also be explained by the HBM in two ways. First The barrier to engagement in exercise that was most frequently identified by participants was 287 attitude to exercise, including low self efficacy, believing that exercise was unnecessary, 288 dislike of exercise and being too fearful to engage in exercise. These attitudes have also been 289 reported in studies in general community populations. 15, 16, 25, 26 The HBM theorises that 290 health providers should explore older peoples' attitudes and beliefs about their risk of falls to 291 aid in providing tailored education that alerts older people to the risk of falls, provides 292 information about the potential benefits of engaging in exercise and aids in development of 293 self efficacy to engage in exercise. 27 Additionally about one third of participants who were 294 not exercising identified medical barriers to exercise such as pain, even at 6 months after 295 discharge. Medical problems have been described as barriers to engaging in falls prevention 296 programs and physical activity in general older populations. 17, 18, 26 Patients may need ongoing support following discharge to overcome medical barriers that prevent engagement 298 in exercise and other physical activities. Other studies have concluded that older patients 299 require additional rehabilitation after discharge, 5 and that more attention is required to ensure 300 effective transition from hospital to home 8, 46 and promote increased activity levels after 301 hospitalization. 4 Further studies are required to confirm the factors that were identified in this 302 study as facilitating engagement in exercise programs in this population. this study were that it did not examine the influence of previous exercise habits on exercise 310 post-discharge which has been found to facilitate engagement in exercise in other 311 populations. 16, 17 Additionally, patient-level data that identified the exact nature of the 312 exercises and advice provided for each participant was not collected. Other variables such as 313 these may need to be added to this model to enhance its ability to predict participation in 314 exercise in this population. The generalisability of the results may also be limited as 315 participants were recruited from a single hospital. 
